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Introduction
Despite more than 20 years of intense research, no consensus has emerged about the strategic value of information technology. Most explanations provided to account for the inconsistent results have focused on issues associated with data and measurements (Brynjolfsson 1993) , sample size, industry type, and choice of dependent variables . However, the use of divergent theoretical frameworks as a source of mixed results has received relatively little attention. Two perspectives have been predominantly used as the conceptual bases to study the strategic value of information technologies, namely, the resource-centered view (Barney 1991; Dierickx and Cool 1989; Penrose 1959; Wernerfelt 1984 ) and the contingency-based view (Drazin and Van de Ven 1985; Fry and Smith 1987; Schoonhoven 1981; Tosi and Slocum 1984) . Studies grounded in the resource-centered perspective typically consider IT itself to be a strategic resource that can directly influence organizational performance when properly combined with other strategic resources. For example, several studies have shown that the scale of IT resources (e.g., size of IT investments, extent of IT penetration) is strongly linked to firm performance (Barua et al. 1995; Barua et al. 2004; Dehning et al. 2003; Devaraj and Kohli 2003; Im et al. 2001; Pinsonneault and Kraemer 1997) . Other studies have demonstrated that the scope of IT resources (i.e., nature or uniqueness of IT applications) is significantly associated with organizational performance (Bharadwaj 2000; Sathanam and Hartono 2003) .
In contrast to the resource-centered perspective, the contingency-based perspective suggests that the strategic value of IT must be understood in conjunction with a firm's strategy and stresses the importance of a "good fit" between business strategy and IT strategy (Chan et al. 1997; Kohli and Devaraj 2004; Sabherwal and Chan 2001) . Specifically, the contingency-based perspective asserts that IT resources per se may add little value and play a major role in improving a firm's performance only when they are planned and used to support a firm's main strategic objectives. This paper evaluates these two theoretical approaches, focusing in particular on the contingency-based perspective in an attempt to help improve its application to research on the strategic value of IT. For instance, although some researchers have suggested that alignment between business strategy and IT strategy should be conceptualized as a dynamic, fluid, and nonlinear state , the relationship between alignment and organizational performance is typically assumed to be linear. Since both business and technological environments can change rapidly, small differences in the degree of alignment can result in large variations in performance. The dynamics of unpredictable environments call for a research approach that can fully capture the relationship between business strategy, IT strategy and performance. In 1999, the editors of Organization Science, in a special issue titled "Applications of Complexity Theory to Organization Science," stated, Organizational scholars seldom come to grips with nonlinear phenomena. Instead, we tend to model phenomena as if they were linear in order to make them tractable, and we tend to model aggregate behavior as if it is produced by individual entities which all exhibit average behavior…a different view of complexity is emerging that may have important implications for organizational scholarship (Anderson et al. 1999, p. 233) .
Building on the science of nonlinearity (Levy 1994; Thiétart and Forgues 1995) , we seek to address this issue and provide fresh theoretical and methodological insights into the complex relationships between IT, business strategy, and firm performance. Our goal is to offer a complementary theoretical and analytical lens to assess the strategic value of IT. The specific research questions addressed are
• How do the two theoretical approaches (i.e., resourcecentered and contingency-based) differ in terms of their ability to explain the strategic value of IT?
• Do nonlinear approaches capture the relationships between strategic alignment of IT (SAIT) and organizational performance better than linear approaches?
This study makes several contributions to IT research and practice. In terms of research, we evaluate two theoretical perspectives that have been widely used to study the strategic impact of IT on organizational performance. In addition, we offer enhanced conceptual and analytical methods (nonlinear approaches, response surface methodology, and three-dimensional graphic representations) to study the dynamic and complex relationships among business strategy, IT strategy, and firm performance. In particular, we pay close attention to the methodological issues that have, to a certain extent, impeded the progression of contingency-based IS research.
Researchers have acknowledged that the exact nature of the complex relationships among key organizational constructs remains only partially understood because of deficiencies in analytical tools (Chan et al. 1997; Edwards 1991 Edwards , 1994 Edwards , 1995 . In contingency research, theory and analysis should be understood within the same context (Venkatraman 1989) . In terms of practice, the present study offers various methods of conceptualizing and measuring the strategic value of IT and identifies circumstances under which aligning IT investment with firm strategy is particularly important. In addition, this study helps managers to better understand the dynamic and complementary nature of business strategy and IT strategy. Such an understanding should allow managers to establish and refine their IT strategy in ways that best suit the implementation of their business strategy.
Theoretical Background and Hypotheses
Although researchers have conceptualized IT in a wide variety of ways (e.g., IT investment and IT penetration) and have used several measures of performance (e.g., revenue, return on investment, and market share), the literature on the strategic value of IT has generally relied on two theoretical perspectives: resource-centered and contingency-based.
The Resource-Centered Perspective of the Strategic Value of IT
Two streams of research draw on the resource-centered perspective as their main theoretical basis for studying the strategic value of IT: the production function view and the resource-based view. The production function view (Barua et al. 1995; Brynjolfsson and Hitt 1996; Devaraj and Kohli 2000; Dewan and Min 1997; Hitt et al. 2002; Lee and Barua 1999; Tam 1998) considers IT capital and labor to be independent production inputs that can affect a broad range of financial measures. Studies in this research stream have generally reported a positive relationship between the size of IT investment and organizational performance (Barua et al. 1995; Hitt and Brynjolfsson 1996) .
In contrast, the resource-based view (Barney 1991; Bharadwaj 2000; Caldeira and Ward 2003; Mata et al. 1995; Powell and Dent-Micallef 1997) places relatively less emphasis on the size of IT capital and focuses instead on the importance of the scope of resources (e.g., properties of IT resources). Several information systems researchers have argued that establishing a direct link between the size of IT investment and firm performance can be problematic or even misleading (Soh and Markus 1995) . Bharadwaj et al. (1999) assert that IT investment is a necessary but not a sufficient factor that affects organizational performance.
According to Barney's (1991) resource-based view, resources confer a competitive advantage to a firm only when they are firm-specific, valuable, rare, inimitable, and nonsubstitutable. In IS research, this view has been touted as a firm theoretical perspective that is well suited to assess the relationship between IT and firm performance (Melville et al. 2004; Wade and Hulland 2004) . The central premise of these studies is that in order to create and sustain long-term competitive advantage, a firm should acquire IT resource bundles that are unique and not simultaneously implemented by competitors (Barney 1991; Mata et al. 1995; Santhanam and Hartono 2003) .
Despite their substantially different modes of assessing the strategic value of IT resources, the production function and resource-based perspectives both assume that IT is a strategic resource that can produce important benefits for firms, such as reducing costs and improving revenues.
The Contingency Perspective of the Strategic Value of IT
Contingency theory posits that alignment between the "patterns of relevant contextual, structural, and strategic factors" (Doty et al. 1993 (Doty et al. , p. 1196 leads to superior firm performance and misalignment results in performance erosion. In information systems, much effort has been devoted to studying how strategic alignment of information technologies (SAIT) affects organizational performance. Table 1 summarizes earlier studies on SAIT. A number of studies have revealed that IT alignment is positively associated with general performance measures such as perceived firm performance (Kearns and Lederer 2001; Sabherwal and Kirs 1994) and financial performance (Chan et al. 1997) . Nevertheless, the relationship between IT, business strategy, and firm performance appears to be complex and findings have often been inconclusive. Parthasarathy and Sethi (1992) , for example, found that SAIT was positively associated with sales growth but not with return on investment (ROI). SAIT also has been found to affect performance, but only in certain situations. Li and Ye (1999) found that SAIT is associated with return on sales (ROS) and return on assets (ROA) only when firms operate in a dynamic environment and focus on externally oriented strategies. Similarly, Sabherwal and Chan (2001) found that SAIT affects performance in firms with a prospector or analyzer strategy but not in those with a defensive strategy. Croteau and Bergeron (2001) found that SAIT increases perceived sales growth and profitability only for prospectors.
A possible explanation for the inconsistent findings presented in Table 1 could be that different studies have used different approaches to conceptualize SAIT and measure its effect on organizational performance. For example, Parthasarathy and Sethi (1992), Chan et al. (1997) , and Li and Ye (1999) obtained significant results using the moderation perspective while the results of Kearns and Lederer (2001) were found to be significant for the matching perspective only. 2 Bergeron et al. (2001) also obtained mixed results when using different approaches. SAIT was found to have significant effects on performance when mediation, covariation, profile deviation, and gestalt methods were used, but the results of the moderation and matching perspectives were not significant. The interplay between theory and measurement is particularly important in contingency theory (Drazin and Van de Ven 1985; Van de Ven 1979) . Each theoretical construct rooted in contingency theory (e.g., matching and moderation) is derived from and found within its unique measurement scheme (Venkatraman 1989 Although conceptually valid and simple, this two-dimensional approach can limit our ability to understand the complex and reciprocal relationships among multiple organizational variables (e.g., business strategy, IT strategy, and organizational performance) (Kumar and Benbasat 2004) . In summary, the extant research suggests that refined conceptualization and analytical tools are needed to provide a more systematic understanding of the complex relationships between IT, business strategy, and firm performance. This study seeks to provide such conceptual and analytical refinements.
Our main objective is to articulate the differences arising from the different theoretical and methodological approaches used to assess the strategic value of IT. Because the conceptual framework and application of the resource-centered perspective are well documented elsewhere (see Melville et al. 2004; Wade and Hulland 2004) , this paper places emphasis on the contingency perspective. Nadler and Tushman (1980, p. 40) conceptualized fit 3 as the degree to which the needs, demands, goals, objectives, and/or structure of one component are consistent with the needs, demands, goals, objectives, and/or structure of another component.
Conceptualization of SAIT
In organizational research, the construct is generally understood as "congruence, match, agreement, or similarity between two conceptually distinct constructs" (Edwards 1994, p. 51) . In certain contexts, however, the notion of fit is extended to reflect specific conditions or situations such as adaptation (personal-environmental fit) (Edwards 1996) , compatibility (individual-organizational fit) (Kristof 1996) , assimilation (organization-organization fit) (Datta 1991) , and coupling (internal-external organizational fit) (Miller 1992 ).
The strategic alignment of IT refers to the degree to which the priorities, goals, and objectives of the IS strategy are aligned with the priorities, goals, and objectives of the firm's business strategy (Chan 2002; Chan et al. 1997; Roepke et al. 2000; . SAIT can thus include IT development strategy, the vision for the role of IT in the firm, major decisions and actions regarding IT (e.g., centralization versus decentralization of computing), and even mutual understanding between the CIO and the CEO with respect to IT capabilities (Chan 2002) . Convergent with most research on this topic, this paper uses a narrow conceptualization of SAIT. We focus on how IT strategy is developed and implemented in conjunction with business strategy, that is, the extent to which the portfolio of IT applications is aligned with the business objectives of the firm. Specifically, we assume that IT strategy is reflected in the pattern of a firm's deployment of its IT applications (Tallon et al. 2000) . Alignment refers to the degree to which the IT application portfolio converges with business strategies such as reducing cost and increasing revenue. IT strategy and SAIT, as is the case for business strategies, can be understood as either intended (i.e., planned and expected) or realized (i.e., patterns in actions or behaviors) (Mintzberg 1987; Weick 1995) . In this study, we conceptualize and operationalize SAIT based on the realized IT strategy (i.e., the pattern of deployment of IT applications).
Components of SAIT
Previous studies (e.g., Drazin and Van de Ven 1985; Venkatraman and Prescott 1990) suggest that an overall alignment construct should be broken down into meaningful and precise subcomponents. Several mechanisms exist to disaggregate the notion of SAIT into multiple dimensions. We adopt the framework developed by Miller and Chen (1996) , Miller and Toulouse (1998), and Porter (1980) . Specifically, we disaggregate SAIT into three strategic objectives (i.e., cost-reduction, quality-improvement, and revenue-growth) that are particularly relevant to the manufacturing industry, which is the sector of interest for this study. These dimensions reflect the key strategic orientations of firms (Porter 1980) and can be used to capture a broad array of IT benefits (Dehning et al. 2003; Parthsarthy and Sethi 1992; Weill 1992; Zuboff 1988 ). This conceptualization is similar to Weill and Vitale's (1999) and Hamel and Prahalad's (1989) operationalization of IT and business strategies into minimizing cost, obtaining economies of scale (i.e., growth), and achieving quality improvement.
Cost-reduction:
This strategic dimension refers to an organization's effort to be the most efficient producer in an industry. Specific strategies include minimizing inventory, limiting waste, and maintaining tight budget controls. The overriding priority of this strategic focus is to minimize operational costs while maintaining a satisfactory level of quality and service.
Quality-improvement:
This dimension refers to a firm's effort to compete in its industry based on the design and performance of its products and/or services. The focus is, therefore, on improving product design features and providing a unique combination of product attributes at a reasonable cost. Leveraging IT to increase the quality of products and services allows for product and service differentiation and results in increased perceived value, all of which may in turn positively affect a firm's performance (Nault and Dexter 1995) .
Revenue-growth:
This strategic objective focuses on sales volumes and market growth. While quality and cost are considered important, the main objective here is to compete by offering a wide variety of products and/or services. This strategy requires the rapid development of new products and/or services tailored to consumers' needs and the frequent introduction of new products and/or services, all with the aid of IT (Floyd and Wooldrige 1990) .
A Comparison of Resource-Centered and Contingency-Based Perspectives
Drawing on prior research (e.g., Alexander and Randolph 1985; Chan et al. 1997) , we argue that the contingency-based perspective is a better predictor of organizational performance than the resource-centered perspective. In short, IT resources that do not support business strategy are likely to be wasted or have a limited impact on performance. Traditionally, business strategy and resource allocation have been considered inseparable and the fit between these two has been viewed as a critical organizational component that has a reciprocal relationship: not only does business strategy influence the way a firm allocates its resources, but the patterns of resource allocation also affect the firm's intended strategy. In fact, much of the management literature suggests that "a goal of an organization is the efficient utilization of its resources" (Pondy and Birnberg 1969, p. 192 ) and strategy-making has been viewed as an iterative process of resource allocation and strategic orientation (Noda and Bower 1996) . The strategic coupling literature (e.g., Mitchell and Zmud 1999) also suggests that a firm's strategic success in implementing a project depends largely on its ability to predict what resources are needed and how they can be best deployed.
A firm may possess unique IT resources, but such resources will not lead to high performance if they are not well integrated with the firm's strategic objectives (Sambamurthy and Zmud 1992) . Similarly, the strategic resource-accumulation framework (Dierickx and Cool 1989) stresses the importance of the interconnectedness of a resource with other strategic complementary assets and emphasizes the strategic alignment of a firm's existing resources over time. These studies show that the value of a resource can be maximized when it is developed or acquired to support business strategy. In IS research, not all IT resources are expected to generate substantial strategic value. For example, the investment opportunity matrix (Lucas 1999) posits that only certain categories of IT resources (e.g., strategic applications and transformational IT) have a high potential of making a significant strategic impact while other types of IT resources are only competitive necessities that are unlikely to directly influence organizational performance. The extant empirical evidence suggests that the interplay between business strategies and IT is directly related to organizational performance.
Hypothesis 1: The contingency-based perspective is a better predictor of the strategic value of IT than the resource-centered perspective.

Nonlinearity and Contingency-Based Models
A substantial amount of research using a contingency-based approach assumes that the relationship between the strength of fit and firm performance is linear and proportional, that is, the greater the fit, the higher the organizational performance. The goal of this study is not to challenge this premise, but to address certain weaknesses inherent to it and provide a complementary view.
Several researchers in management and strategy (e.g., Gemmil and Smith 1985; Levy 1994; Thiétart and Forgues 1995) have used nonlinear approaches, such as complexity theory, to analyze complex organizational phenomena. Regarding organizations as multifaceted, complex, and fluid systems that con-sist of both stable and unstable forces, these researchers argue that the linearity assumption cannot fully capture and accurately predict the consequences of various organizational contingencies. In this light, nonlinear approaches may supply complementary conceptual underpinnings for the contingency-based assessment of the strategic value of IT. In contrast to traditional economics approaches (e.g., game theory), which generally deal with stable and equilibrium states of events, nonlinear perspectives suggest that organizations are dynamic systems that never settle down and are continuously on the move. As a result, organizations are likely to be in disequilibrium states in which no deterministic and simple linear solutions are present. In fact, researchers have recently suggested that alignment is a moving target that continuously evolves and have stressed that alignment between different organizational dimensions such as business strategies and IT strategies is inherently dynamic and complex (Chan 2002) . proposed a punctuated equilibrium model in which alignment faces sudden revolutionary periods of rapid change and suggested that organizations are, in general, in disequilibrium states.
The nonlinear approach with multiple dimensions (Anderson et al. 1999 ) has at least two main implications for the study of SAIT. First, the approach suggests that the level at which fit occurs can be critical to the production of the system's final output. For example, the difference scores for the following IT and business strategy pairs- [1, 3] , [3, 5] , [4, 6] , and [5, 7] -are likely to produce different results because they occur at different levels of fit. However, some two-dimensional (2D) linear approaches such as matching do not take into account the level at which fit occurs and focus exclusively on the distance between two components. Specifically, the matching perspective obtains a composite index by calculating the Euclidian distance between two factors (in other words, estimating the absolute value of the differences between the two independent variables), which would be 2 for all four pairs above. Such 2D approaches have a limited capacity to discern the impact of different levels of fit between IT and strategy. Therefore, each of the SAIT situations described above is assumed to have the same impact on performance, notwithstanding the level at which fit occurs. Further, under this linear approach, a low-end fit (e.g., BS c = 1, IS c = 1) and a high-end fit (e.g., BS c = 7, IS c = 7) is assumed to have the same effect on performance because both scenarios result in the identical absolute difference score (d = 0). Using linearity-based two-dimensional difference scores to study fit entails some other problems such as ambiguous interpretations when components exhibit different variances (Edwards 1994; Wolins 1982) or when there are confounding effects, spurious correlations (Thorndike 1924) , low reliability (Cronbach and Furby 1970; Edwards 1991; Johns 1981) , or a response-shift bias (Howard et al. 1979 ).
The moderation perspective addresses the issue of impact occurring at different levels of fit since the fit index is calculated by multiplying the scores of the two component factors (i.e., 1 × 3 = 3, 3 × 5 = 15, 4 × 6 = 24, and 5 × 7 = 35). However, this approach does not distinguish between excess IT resource (e.g., 7 × 2 = 14 on IT strategy and business strategy, respectively) and deficient IT resource (e.g., 2 × 7 = 14). Research has shown that excess and deficiency of resources might not have symmetrical effects and therefore need to be distinguished when analyzing the effect of fit (Edwards 1995; Edwards and Harrison 1993) .
Second, a small difference in the system input can cause a large difference in the system output. The nonlinear framework views organizations as an unstable system in which small changes in interaction between organizational constructs do not necessarily lead to correspondingly small variations in performance (Levy 1994) . Much of the literature on contingency theory assumes a strong linear and twodimensional association between degree of fit and organizational performance and that the size of the outcome will be proportionate to the size of the change in input. Conceptualizing alignment as a dynamic relationship not characterized by a stable condition, this paper argues that even a small difference in the degree of fit between business strategy and IT can lead to large variations in organizational performance. In this regard, using nonlinear models as conceptual or methodological bases can provide greater insights into the effect of SAIT on performance than using linear models.
Hypothesis 2: In the contingency-based perspective, a nonlinear model is a better predictor of the strategic value of IT than a linear model.
Research Method
Data
Our sample contains small-and medium-size enterprises (SMEs) in the manufacturing industry. We excluded largescale multinational firms as a way to maintain reliability and comparability of the data. Previous studies (e.g., Kambil and Lucas 2002) reported that collecting survey data from senior executives of large firms (e.g., chief executive officers and chief information officers) is extremely challenging and subject to both low response rates and biased results. In addition, while including multinational firms in the sample might have painted a more comprehensive picture covering all categories of organizations, these firms typically pursue diverse strategies for different regions or business units. Obtaining a holistic measure that is representative of their overall strategies would have been difficult and might have caused serious measurement issues.
In an effort to measure SAIT as objectively as possible, we assessed the portfolio of IT systems that were in operation within firms rather than measuring the perceived IT strategy. Such measurement procedures would have been problematic in larger firms because it is extremely difficult for a firm's CIO to track all of the IT systems currently in use. Focusing on SMEs offered sufficient variations in firm size and also permitted us to obtain reliable data. The CEOs and CIOs in our sample were well-informed of the details regarding their firms and were able to ascertain the IT and strategic dimensions with precision.
A comprehensive list of all 787 manufacturing SMEs in a large Canadian province was used as the sample frame for this study. Each firm was contacted, and 347 firms showed interest in participating in the study. The "Business Strategy Questionnaire" and the "IT Strategy Questionnaire" (described below) were mailed to CEOs and CIOs respectively, and a follow-up telephone call was made to participants who had not returned their questionnaires after 1 month. A second follow-up call was made 1 month after the initial call. We received 135 strategy questionnaires and 193 IT questionnaires (a return rate of 39 percent and 56 percent respectively). The final sample used in the present study was composed of 110 matched questionnaires (i.e., cases in which both the CEO and CIO responded), which represents a response rate of 32 percent. A statistical test indicates that the sample is free of non-response bias. 4 Table 2 presents the descriptive statistics of the final sample.
Construct Operationalization
As illustrated earlier, the overall alignment measure was decomposed into three components; namely, the business-IT alignment in terms of cost reduction (Alignment c ), quality improvement (Alignment q ) and revenue growth (Alignment r ). Each component represents the degree of alignment between business strategy and the portfolio of IT systems in operation.
The actual computational aspects of these measures are described later.
Business Strategy (BS)
While numerous methods have been used to operationalize the concept of strategy (e.g., Miles and Snow 1978; Porter 1980) , they all center around at least three functional strategic dimensions: cost reduction, quality improvement, and revenue growth (Miller and Chen 1996) . We used a method developed by Miller and Chen (1996) and Miller and Toulouse (1998) , in which the CEO of each firm was asked to indicate the relative importance of various strategic thrusts on a seven-point Likert scale. Using factor analyses, Miller and Toulouse grouped the 34 items into 7 dimensions of business strategy (operational efficiency, quality improvement, innovation, marketing, service, alliances, and scope).
In this study, we clustered these seven dimensions into three broader strategic foci that parallel Miller and Chen`s categorization of functional strategies, namely, cost reduction (e.g., operational efficiency), quality improvement (e.g., quality control), and revenue growth (e.g., innovation, marketing, and services) (see Appendix A). It should be noted that we did not keep the strategic dimensions related to alliances and scope because their scores were extremely low (about 2.3 out of 7) and their variance was very limited. This probably indicates that these two strategies are of low relevance and significance for manufacturing SMEs. The alliances strategy, for example, includes a firm's effort to form alliances or joint ventures with other firms, and the scope strategy refers to the breadth of external strategies such as international export sales and mergers and acquisitions.
Of the five remaining business strategy dimensions, we used the operations and quality strategies, which correspond to cost and quality in our classification respectively. Table 3 shows that the results of the reliability test based on Cronbach's Alpha (Cronbach 1951 ) for these two constructs were 0.91 and 0.78 respectively, which exceeds the threshold acceptable value of 0.70 (Nunnaly 1978) . Finally, we combined the three remaining strategic dimensions (innovation, marketing, and services) into one factor. which we call revenue growth because all three contribute to a firm's revenue growth. Miller and Toulouse also suggest such a grouping. 5 The reliability test for this construct was 0.84. 4 We performed a selection bias test in order to determine whether the firms included in the final sample were significantly different from those that sent in unmatched (and therefore excluded) questionnaires (Heckman et al. 1987; Lord 1967) . After a Levene's test indicated that the variances for all the variables in the model were statistically equal, we performed a t-test to determine the equality of means among the variables (e.g., market share, firm size, etc.). The results showed that the means for all the variables are equal. Thus, overall the variances and means were statistically equal between the firms included and excluded, indicating that selection bias for SAITs is not present. 
IT Strategy (IS)
We operationalized IT strategy by assessing the portfolio of IT applications that were in operations and were thus supporting the various strategic priorities.
6 Instead of relying on perceptual measures of IT strategy (e.g., asking respondents to indicate the degree to which IT is used to support a particular strategic focus), we assessed the actual portfolio of applications in operation. This allowed us to understand a firm's realized IT strategy as a pattern of actions rather than as intentions or perceptions of managers (Mintzberg 1987) . We analyzed the actual IT systems that were present, instead of the IT budget, because firm performance is influenced more by the usage of actual applications than by the amount of IT investment (Weill 1992) . This approach to measuring IT has also been used in previous studies (Floyd and Wooldridge 1990; Pinsonneault and Kraemer 1997; Weill 1992; Weill and Vitale 1999) .
To develop the IT strategy questionnaire, a comprehensive list of all major IT systems that can be employed in manufacturing SMEs was elaborated through a series of interviews with two experienced CIOs. The breakdown analyses of the annual IS budget and the technical documentation detailing the IT system portfolio of two SMEs were used as a supplementary source. The resulting list of systems was then slightly revised by two senior IS managers in other SMEs and also by two senior IS consultants. This revised list was finalized with the consensus of the CIOs of 20 other SMEs. The final IT inventory consisted of 48 systems (Table 4 ).
The portfolio of IS applications was classified into several strategic thrusts. According to previous studies (e.g., Bakos and Treacy 1986; Dehning et al. 2003; Melville et al. 2004; Weill 1992; Zuboff 1988) , IS strategy typically centers around two overarching objectives: efficiency and effective- 6 The questionnaire item asked which IT applications were operational in the firm. However, in the preamble to the question (which appeared just above the item itself), we defined operational as a system that is functional and actively used in the firm. This, therefore, provides a conservative estimate of usage compared to measures of degree of usage asked of a single respondent. 
Market share monitoring system Forecasting system Direct access to markets analysis system Cost-price analyzing system E-commerce Simulation system Electronic meeting system Project management system ness. Firms typically develop a portfolio of IT systems in anticipation of further streamlining business operations, enhancing quality, or increasing revenues. These IS objectives are, therefore, well-aligned with the three business strategies identified earlier. We used typologies developed by Bakos and Treacy (1986) , Dehning et al. (2003) , Weill (1992) , and Zuboff (1988) to classify the list of IT systems to match the business strategies described earlier.
While classifying a broad range of IT systems accurately into predefined schemes is challenging, several prior studies have done so successfully. Dehning et al. (2003) classified 355 IT investment announcements into three broad categories (automate, informate, and transform) in an attempt to identify the role that IT served within an industry in a specific time period. In their classification, automated systems improve operational efficiency and reduce costs, while transformed or strategic systems help firms grow and increase market share. Similarly, Weill (1992) classified IT systems into transactional, informative, and strategic. Pinsonneault and Kraemer (1997) classified 539 IT applications into three types (i.e., control, coordination, and efficiency), each of which was found to have a different impact on downsizing. Drawing on Hamel and Prahalad (1989) , Weill and Vitale (1999) classified business strategy and IS portfolio into three main foci; minimize cost, increase product quality, and drive economies of scale and/or growth.
Our classification procedures are similar to the procedures used in these studies. The two authors and one doctoral student independently classified the 48 applications into 3 clusters (cost, quality, and revenue). Similar to the procedures used by Dehning et al. (2003) , the most important criterion used was the type of main business benefits a particular IT system can drive when it is appropriately implemented and used. Sixteen applications were not included in the final sample for various reasons: (1) eight applications (mostly financial forecasting systems) were excluded because they were not directly linked to any of the three IS strategies identified; (2) six applications were omitted because of their lower strategic impact (e.g., video conferencing, electronic meetings, and Internet access); and (3) two applications (i.e., distribution system and project management system) were excluded due to classification difficulties and the fact that they were rarely used. The overall inter-rater reliability was 0.73, which exceeds the 0.70 threshold suggested by Altman (1991) and Landis and Koch (1977) . Discrepancies were resolved through face-to-face meetings.
In order to match the applications to the scale used for business strategy, a numeric conversion was performed. We initially obtained the proportion of the number of systems of a given type in operation to the total number of systems for that type. We then multiplied this ratio by 7 in order to obtain a scale directly comparable to the Likert scale used in measuring business strategy. For example, if a firm used 8 out of 15 systems identified as being cost-saving, then its underlying score for cost-saving IS strategy would be 3. 
Formulation of Alignment Index
The computational procedures employed to obtain the actual fit indices are described in equations 1 and 2. We used both difference-score (matching) and interaction (moderation) schemes to test Hypothesis 1 because they are the most widely used in contingency research. The absolute values computed from *BS i -IS i * indicate degree of misfit, reflecting the difference in the strategic alignment. To obtain degree of fit, a misfit value was transformed by subtracting it from 7 (K), so that a higher value represents a better fit (Alexander and Randolph 1985; David et al. 1989 ). For example, in the case of BS = 7 and IS = 1, the value of misfit is 6 (7 -1) and the value of fit through the conversion is therefore 1 (7 -6). Equation 2 shows the formula used to compute alignment based on the moderation perspective (Chan et al. 1997) . IS strategy on revenue growth
Performance Measures
Both objective and perceived measures were used for firm performance. Two financial measures (expense and revenue), which have been widely used in previous IT-business value studies (e.g., Barua et al. 1995) , assess the objective aspects of firm performance. Expenses and revenues are particularly relevant to our study because of the mechanisms we adopted to decompose the alignment constructs: cost, quality and revenue. It should be noted that a 3-year average was used for these financial measures in order to capture the lagged effect of IT on business performance (Weill 1992 ). To control for the possible firm size effect, the two performance measures were normalized by the number of employees. Finally, based on a seven-point Likert scale instrument, a firm's perceived profitability was measured and employed to complement objective measures. Table 5 presents descriptive statistics for the independent and dependent variables, including means and standard deviations. 7 An alternative conversion approach could be taken by assigning a weight to each system in terms of its importance and potential effects. Nevertheless, this method was not used in this study because (1) procedures assigning weights to each system are inherently subject to personal biases and (2) precise determination of the relative importance of a system relative to others based on a weighting scheme may introduce systematic errors. The average values for the six individual components (BS c , IS c , etc.) range from 3.28 (IS r ) to 5.28 (BS q ) out of a maximum value of 7. In terms of these average values, the executives who participated in our survey gave the highest strategic priority to quality improvement (BS q = 5.28), which was followed by cost reduction (BS c = 4.42) and revenue growth (BS r = 4.21). In general, the importance of business strategies appears to outweigh that of IS strategies for quality improvement and revenue growth (BS q > IS q , BS r > IS r ), while the reverse phenomenon was observed for cost reduction (IS c > BS c ). These results suggest that firms in our sample may experience IT surplus (i.e., more IT resources are available than what is needed to implement a particular strategy) for the cost reduction strategy, while IT deficiency (i.e., fewer IT resources are available than what is needed to implement a particular strategy) was observed for the strategies that involve quality improvement and revenue growth. Interestingly, the strategic focus on quality improvement (BS q ) had the highest score (5.28) of the three business strategies, but its matching IS strategy (IS q ) had a very low score (3.56). This suggests that there is a significant mismatch between business strategy and IS strategy for quality improvement.
Results
Descriptive Statistics
Regression Results
Ordinary least square (OLS) was used as a main analytical strategy to test Hypothesis 1, which relates to the predictive power of the two theoretical perspectives-resource-centered and the contingency perspectives-in the assessment of the strategic value of IT. To test Hypothesis 2, we initially used the most common linear models as a benchmark and then compared the results with those obtained from quadratic nonlinear models. The nonlinear models we developed also allow us to perform multivariate and three-dimensional graphical analyses. Table 6 shows the results of various regression models, which were constructed based on the resource-centered and contingency-based perspectives (matching and moderation), with the three performance measures (i.e., expense, revenue, and perceived profitability). The first two columns of the table indicate the regression results when financial measures (expense and revenue) were employed as the dependent variables, while the third column shows the results when a firm's perceived profitability was used as a performance measure. Given that a firm's strategy is reflected by the combina- tion of all three dimensions, the three types of IS resources (IS c , IS q , and IS r ) were included as the independent variables (see section 1 of Table 6 ). The two contingency-based models (sections 2a and 2b of Table 6 ) include the three alignment variables (Alignment c , Alignment q , and Alignment r ) as the independent variables. The three alignment variables were derived from the matching and moderation perspectives (see equations 1 and 2, respectively).
Overall, partial support was found for Hypothesis 1, which posits that the contingency perspective has a stronger explanatory power for the strategic value of IT than the resourcecentered perspective. The results show that when expense is used as a dependent variable, one of the independent variables (IS q ) derived from the resource-centered perspective is significantly related to firm performance (p < 0.05). In contrast, Alignment c and Alignment q , which were included in the difference-scores-based contingency model (section 2a of Table 6 ), were both found to be negatively associated with expense (p < 0.1). However, the results of the contingency model constructed based on the moderation effects (section 2b of Table 6 ) show a significant relationship only for Alignment q (p < 0.05).
When revenue is employed as a dependent variable, however, the opposite results were obtained. The model established from the resource-centered perspective is statistically stronger than the two contingency models in terms of predicting performance. Specifically, the component IS r included in the resource-centered model was found to have a significant association with a firm's revenue (p < 0.01), indicating that IS strategy for revenue growth indeed plays a significant role in achieving high revenues. Interestingly, contrary to our expectation, IS c is significantly associated with a firm's revenue (p < 0.05). It is possible that these results were driven by a firm's resource allocation pattern, which focuses on certain types of IS applications depending on the firm's strategic priorities.
To further explore these interesting results, we conducted a series of post hoc analyses. We performed a t-test involving a comparison of the means between the two extreme groupsthose between the top 25 percent and the bottom 25 percent (Edwards 1957) . The test revealed that firms in the top 25 percent in terms of revenue have significantly more resources in operation than firms in the bottom 25 percent (p < 0.05). However, those high-revenue firms have a significantly smaller number of applications available than those lowrevenue firms (p < 0.1). Similarly, firms ranked in the top 25 percent in terms of expense (i.e., firms with low expense levels) were found to have significantly more and applications than firms ranked in the bottom 25 percent. Consequently, these results collectively suggest that firms tend to concentrate on a particular type of IS strategy perhaps at the expense of other IS strategies. The results, obtained when a firm's perceived profitability was used as the dependent variable, were similar to those obtained when revenue was used. However, when the perceived profitability measure was employed, the moderation-based contingency model had the strongest explanatory power (F = 2.3, p < 0.1), while the other two models (resource-centered and matching-based contingency models) were found to be insignificant (p > 0.1).
Several additional insights emerged. First, when all three dimensions were included to reflect a firm's overall strategy, IS q was particularly important for cost reduction, whereas IS r was positively associated with revenue growth, regardless of the conceptual perspectives employed. Second, the moderation-based contingency model performs better to explain firm performance than its matching-based counterpart. In particular, the matching perspective appears to provide only limited explanations for revenue and profitability. In contrast, the strength of the moderation-based model was significant for all three dependent variables employed, while that of the difference-score-based model was significant only for one dependent variable (expense). This result suggests that the moderation perspective performs better than the matching perspective in terms of predicting the strategic value of IT. Nevertheless, as pointed out earlier, a moderation-based model does not allow for the independent contribution of each component (BS i , IS i ) in the prediction of firm performance because it uses composite indices by collapsing two or more individual components (e.g., BS c , IS c ) into a single index such as BS c × IS c .
These limitations lead to the tests of the second hypothesis, which deals with advanced nonlinear approaches. To maintain modeling simplicity, each component was separately considered in testing Hypothesis 2.
Hypothesis 2 is concerned with the predictive power of linear and nonlinear models used in IT contingency research. As pointed out earlier, a linear approach (i.e., equation 3 in Table 7 ) is simple and conceptually valid, and it has been widely adopted as a legitimate analytic scheme. Our goal is to provide a complementary analytic tool through the use of nonlinear approaches to assess the strategic value of IT. We developed quadratic regression equations (see equation 4 in Table 7 ) through which we could formally understand and interpret the interaction between the two component measures (business strategy and IT strategy) and the associated outcome measure (firm performance). This nonlinear approach has been considered to be one means for circumventing some methodological shortcomings that arise from the use of a linear scheme (Edwards 1994) . Table 7 presents the results for linear and nonlinear approaches. Equations 3 and 4 represent a general form of a linear and nonlinear (quadratic) model respectively. 8 MATLAB (Mathworks Inc.) was used to estimate the coefficients for the quadratic models. The linear estimation in Model 1 shows that neither BS c nor IS c is significantly associated with expense. In contrast, the coefficients of all of the nonlinear components (e.g., x², y², xy) are statistically significant at the 0.01 confidence level (p < 0.01). For Model 2, IS q in the linear estimation is significantly associated with expense (p < 0.05), whereas the interaction term (BS q × IS q ) was found to have a significant association with expense in the nonlinear approach. An additional test was performed using an equation with the two components of the linear model and the interaction term (e.g., Expense = " + $ 1 BS q + $ 2 IS q + $ 3 BS q × IS q ). The results indicate that neither the coefficient of the interaction ($ 3 ) nor the coefficients of the main effects ($ 1 , $ 2 ) are significant. In fact, none of the four linear models showed significant main or interaction effects. These results suggest that a nonlinear model can better cap- ture the interaction or alignment effect than a linear model. The results for Model 3 reveal that none of the coefficients in linear or nonlinear models were significantly associated with revenue. Finally, the coefficients in the linear model (Model 4) were significantly associated with a firm's perceived profitability, whereas none of the coefficients in the nonlinear quadratic model were found to be significant.
The statistical tests involving coefficients reveal whether a significant association exists between independent and dependent variables. Nevertheless, such coefficient tests alone cannot provide a comprehensive comparison between linear and nonlinear approaches. An ANOVA test was therefore used to compare the strength of models. The last column in Table 7 shows mixed results. A nonlinear approach performs better than a linear approach in Model 1, but no significant difference was observed for the other three models. Consequently, we found partial support for Hypothesis 2.
It should be noted that coefficient analyses for a nonlinear model have limitations and must be interpreted carefully. These statistical tools cannot offer the richer contextual information embedded in nonlinear estimations. For example, regression analyses alone do not show, beyond simple signs and magnitudes of the coefficients, the "shape" of the relationships among the variables of interest, which is critical to understanding the "nature" of alignment (Edwards and Parry 1993) . Moreover, for a nonlinear model, the conventional statistical procedures testing the signs and the magnitudes of the coefficients alone cannot easily test whether a high-end fit leads to a superior performance compared to a low-end fit in a nonlinear model, since such methods are not efficient in discerning the different loci under which fit occurs.
To overcome these shortcomings, response surface methodology (RSM) (Box and Draper 1987; Khuri and Cornell 1987) was employed to provide deeper and finer-grained insights into the quadratic nonlinear regression model. This method combines both graphical and advanced mathematical analyses. These graphical tools are often strongly recommended by researchers specializing in nonlinear methodology because surface-based representations complemented by mathematical verification can address the complex issues that cannot be easily solved by regression analyses (Edwards and Parry 1993) . Figure 1 shows a three-dimensional representation of the four models 9 derived from quadratic regression procedures, with contour lines displayed. In order to validate the quadratic procedures used in Figure 1 , we obtained 3D graphs that were drawn from the fitting algorithm developed by Sandwell (1987) . This algorithm, available in MATLAB, uses the raw data to develop the smoothest surface. 10 These surfaces show graphical patterns very similar to those in Figure 1 , which validate the quadratic procedures used in this study.
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Graphs 1 and 2 in Figure 1 indicate that expense is indeed minimized when there is a high degree of alignment (1) between BS c and IS c and (2) between BS q and IS q (see the contour lines shown in Graphs 1 and 2). As exhibited by the upward slope of the convex surface on either side of the Y = X line, expense increases when fit is low. Moreover, expense is lower when BS c and IS c are both high than when they are both low, as indicated by the downward slope along the Y = X line. The surface in Graph 3 indicates two effects: (1) revenue is strongly associated with IS r and (2) revenue seems to be only marginally influenced by an alignment between BS r and IS r . Finally, Graph 4 represents a relationship between BS r , IS r , and a firm's profitability. The surface clearly shows that profitability is higher when BS r and IS r are similar to one another than when they differ, as indicated by the downward slope of the surface. Moreover, profitability is higher when BS r and IS r are both high than when they are both low, as shown by the positive slope along the Y = Z line. This indicates that profitability increases as the degree of alignment between BS r and IS r increases.
An advanced statistical procedure was carried out to formally investigate these graphical results. Since no conventional test tools are available for this purpose, we developed a mathematical procedure based on Taylor expansion to test the statistical significance of this phenomenon (see Appendix B for details 12 ). The coordinates of the stationary points (i.e., "the point at which the slope of the surface is 0 in all directions," Parry 1993, p. 1583) in the XY plane were assessed to see if the surface was centered at the origin, and the slopes of the first and second principal axes 13 were examined to test whether they are significantly different from 0 and 1 respectively. We identified the stationary points (i.e., the first and second stationary points) as being where the slope of the surface in the XY plane is flat and where the first and the second principal axes of the surfaces, which run perpendicular to each another, intersect.
The results of Graph 1 indicate that the surface for BS c and the IS c surface predicting expense is a bowl-shaped and convex surface, on which the upward curvature is greatest along the first principal axis and least along the second principal axis. The stationary points were located at (5.15, 6.32), near the corner of the XY plane. The slopes for the first and second principal axes were -0.85 and 1.17 respectively, close to the -1 and 1 range. The intercept and slope of the first principal axis (10.70, -0.85) show that they did not cross the surface, indicating no significant relationship. The slope of the second principal axis was slightly greater than 1 (P 21 = 1.17), showing a modest counterclockwise rotation of the surface off the Y = X line. The surface is convex ("X² = 0.66 14 ) along the Y = -X line, indicating that expense was indeed minimized when BS c and IS c were equal. The slope of the surface along the Y=X line is negative (= -0.40), which suggests that expense was lower when BS c and IS c were both high than when both were low. This result is also statistically supported, as the second principal coefficient was found significant at the 1 percent level (see Appendix B). Very similar results were obtained for Graph 2. The stationary points were located at (2.74, 1.13). The surface is convex along the Y = -X line, and the slope along the Y = X line is also negative, both of which suggest that expense was lower when BS q and IS q were both high than when they were both low. Similar to Graph 1, the first and second principal coefficients for Graph 2 (P 11 = -0.8, P 21 = 1.25) were statistically significant at the 0.01 level, which provides strong statistical support for the argument that a high-end fit leads to performance superior to that of a lowend fit. Graph 3 shows that revenue was highest when BS r was low and the IS r was high. 15 However, in contrast to the coefficient slopes in Graphs 1 and 2, RSM revealed that none of the coefficient slopes in Graph 3 were statistically significant. Finally, the surface for BS r and IS r predicting profitability is concave and resembles a rising edge, with its stationary point at X = 6.16, Y = 4.57. The slopes for the first and second principal axes were -1.72 and 0.58. The slope of the second principal axis was slightly less than 1 (P 21 = 0.58), indicating a modest clockwise rotation of the surface off the Y = X line. The slope of the surface along the Y = X line is positive (" x = 1.03), which suggests that profitability was higher when BS r and IS r were both high than when both were low. Table 8 presents a summary of the results concerning the tests of H1 and H2. Overall, we found strong support for H1 and H2 when expense was used as a performance measure, but weak support when revenue was employed. Also, the RSM revealed that profitability is higher when BS r and IS r are both high than when both are low, suggesting the importance of strategic fit between business strategy and IT strategy. One potential explanation for these mixed results is that the business impact of IT is directly determined by intermediate variables such as cost savings . In contrast, the effect of IT on macro-level financial indicators such as revenue was much more difficult to detect, perhaps because it was diluted by external factors such as increased competition and environmental uncertainty. Further investigation is necessary in order to understand these mixed results, which were obtained from the use of different performance measures.
Implications
This study has several implications for research and practice. From a research standpoint, we compared two theoretical perspectives (i.e., resource-centered and contingency-based) that have been used extensively to assess the strategic value of IT. Our results suggest that these different conceptual foundations (as well as the different methodological tools) should be viewed as complementary instead of competing approaches. In the IT literature, inconsistent findings related to the strategic value of IT have been largely attributed to causes such as data characteristics (e.g., cross-sectional versus longitudinal and sample size), industry types (e.g., manufacturing versus service), operationalization of constructs, and types of IT artifacts. In contrast, relatively little attention has been paid to alternative conceptual frameworks. On the one hand, the availability of multiple theoretical lenses through which the same problem can be analyzed can be seen positively, as it seems to indicate the field's maturity. On the other hand, such pluralistic orientations may undermine the 13 Principal axes are sets of orthogonal axes on which the greatest and least of the curvatures in each plane, respectively, are located (Edwards and Parry 1993) .
14 The slope along a principal axis is not fully reported here, but available upon request. See Edwards and Parry (1993 , pp. 1993 for detailed explanations about " x and "X 2 . 15 The stationary points were (5.35, 2.18), while the intercept and slope of the first and second principal axes were (12.59, -1.94) and (-0.57, 0.51), respectively. ability to define the true relationship between IT and organizational performance. Therefore, a careful evaluation of different theoretical frameworks may not only help researchers fully understand the phenomenon being investigated, but it could also provide a fruitful basis for choosing an appropriate application of theories.
In addition to conceptual triangulations, we assessed methodological alternatives available for testing contingency propositions in relation to the strategic value of IT. Many researchers (e.g., Venkatraman 1989) have argued that organizations are very complex systems in which numerous contingencies exist. Maintaining a state of successful alignment is, therefore, extremely difficult. Complex systems or entities often exhibit nonlinear patterns in their evolution, in particular in the presence of severe environmental turbulence (Polley 1997) . Such alternative perspectives may provide the refined building blocks necessary for a thorough understanding of the strategic value of IT. Our study is an initial attempt to use such nonlinear approaches; more research effort is necessary to systematically understand the application of nonlinear models.
Finally, through advanced methods (i.e., RSM) and mathematical procedures (i.e., Taylor expansion), we have attempted to overcome at least some of the analytical deficiencies involved in the assessment of contingency-related problems, which in recent years have become a concern for IS researchers. In contingency research, theory and measurement are inseparable and each heavily depends on the other. For example, the question regarding whether or not a high-end fit leads to higher organizational performance than a low-end fit cannot be answered properly with conventional analytic tools. Analytical methods such as coefficient analyses and 2D graphical analyses alone cannot capture the dynamic and fluid relationships of various organizational components (Kumar and Benbasat 2004) . In particular, research on strategy alignment that utilizes difference scores to compute the degree of alignment should also use other methods to validate results. In short, in addition to conceptual development, more attention should also be paid to methodological improvements in contingency-related IT research. Improvement in both of these areas would help develop frameworks that might be able to provide answers to questions that have long been debated by IS scholars.
The present study also has practical significance, offering several managerial implications for executives and IS managers. The empirical findings indicate that IT alignment with a cost reduction strategy generates more immediate and tangible benefits for firms than IT-strategy alignment that aims to facilitate revenue growth. Our findings also suggest that extracting benefits from strategic IS resources designed to help firms grow is more difficult than extracting benefits from operational IS resources developed to cut costs. Therefore, additional attention is necessary to successfully plan and implement growth-oriented IT systems.
Research on strategic IT alignment has strongly encouraged practitioners and researchers to consider alignment an ongoing process rather than an end outcome. In fact, a sustainable "perfect" alignment may be an illusionary concept, given the speed and magnitude of change in business and technological environments. Furthermore, organizational complexities often hinder managers from perceiving the true consequences of misalignment. Just as a small environmental change can cause a significant impact on the sustainability of alignment, a small change in alignment can result in a dramatic consequence for organizational performance. Our findings provide some initial support for this nonlinear phenomenon. Therefore, continuous refinement and fine-tuning of efforts are necessary to maintain an optimal state of alignment in which a firm can achieve superior organizational performance.
Limitations and Future Research
This study has limitations that should be overcome in future research. First, our measure of IT usage differs from previous measures (e.g., Straub et al. 1995) . We did not ask CIOs to indicate the extent to which different IT applications supported specific strategic foci. Instead, we asked them to indicate which IT applications were being used in the firm. While our approach does not capture the degree of usage of IT applications and the support they provide, it measures their penetration level and whether or not the applications are used. This approach has some limitations, but it does allow measurement of IT penetration and usage at the firm level. For example, a firm that has more IT applications in operation than others can be assumed to have a higher usage level. Similarly, a firm that has more IT applications on a specific strategic focus (e.g., cost or revenue) can be considered to have a higher IT usage level on that specific strategic focus. Moreover, this approach likely yields a more objective assessment of IT usage than would another approach-that is, asking a manager to assess the degree to which individuals in his/her firm use different IT applications. Such assessments may be subject to personal biases (Collopy 1996) . Nevertheless, given the importance of IT usage in conducting IS research, more effort is needed to substantiate and understand the potential biases inherent in different measures of IT usage.
Second, despite the fact that we carefully classified the systems into three broad categories, the classification procedures could likely be enhanced further. It is possible that some of the systems in our survey could fulfill more than one strategic objective. Capturing and measuring the composite nature of different IT applications would undoubtedly improve the accuracy of alignment indices. Future research that involves the classification of information systems into certain categories should address this issue and should include questionnaires specifically designed to capture this phenomenon. Furthermore, assigning a weight based on importance and potential impact to each of the systems included in the survey might produce more accurate results in the conversion of the availability of IT systems into a scale that matches the responses of the business strategy questionnaire
Third, similar to many other IT business value studies, we used measures that mainly reflect a firm's financial performance as our dependent variables and paid limited attention to the many intangible benefits (Brynolfsson et al. 2002 ) that can be accrued from strategic IT alignment. These measures were employed because of their wide acceptance in IS research and their direct relevance to the alignment constructs of interest in this study (i.e., cost, quality, and revenue). Future research should address this issue by employing more comprehensive performance measures that will identify the larger impact of strategic IT alignment.
Finally, our study focused on small-and medium-sized manufacturing firms operating in a specific geographical region. As such, results might not apply to large (e.g., multinational) organizations doing business in different economic conditions. Future research could replicate our study in other industries and countries and use larger firms. However, gathering data from senior executives of firms, particularly from CEOs, is an extremely daunting task. Researchers wishing to carry out a similar type of data collection should be aware of the challenges involved and attempt to find a means beforehand of significantly improving response rates. Future studies could also pay more attention to the evolutionary nature of alignment via longitudinal studies and carefully examine the pertinent antecedents of strategic IT alignment.
In conclusion, our study was primarily aimed at the evaluation of alternative conceptual and analytic approaches for assessing the strategic value of IT. It is difficult to state definitely which theory or analytic approach is "better" because each has its strengths and weaknesses. It is hoped that this paper lays the groundwork for future research by advancing the conceptual and analytical foundations on which the strategic value of IT can be assessed. We obtain g f and compare the standard errors with coefficients to determine the significance of the second principal axis. Note that are calculated by evaluating the following partial derivatives of . intercept and slope of the first principal axis, respectively. P 20 , P 20 :
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